Identification and characterization of human UDP-glucuronosyltransferases responsible for the glucuronidation of fraxetin.
Fraxetin, a major constituent of the traditional medicine plant Fraxinus rhynchophylla Hance (Oleaceae), has been found to possess multiple bioactivities. However, the metabolic pathway(s) of fraxetin in human tissues has not been reported yet. This study aimed to characterize the glucuronidation pathway(s) of fraxetin in human tissues. Fraxetin could be metabolized to two glucuronides in human liver microsomes (HLMs). These two glucuronides were biosynthesized and characterized as 7-O-glucuronide (7-O-G) and 8-O-glucuronide (8-O-G). UGT1A1, -1A6, -1A7, -1A8, -1A9 and -1A10 participated in the formation of 7-O-G, while the formation of 8-O-G was catalyzed selectively by UGT1A6 and UGT1A9. UGT1A9 showed the highest catalytic activities in the formation of 7-O-G and 8-O-G. Both kinetic characterization and inhibition assays demonstrated that UGT1A9 played important roles in fraxetin glucuronidations in HLMs, especially in the formation of the major metabolite 8-O-G. Furthermore, the intrinsic clearance of fraxetin in both human liver microsomes and UGT1A9 was greater than that of 7,8-dihydroxylcoumarin, revealing that the addition of a C-6 methoxy group led to the higher metabolic clearance. In summary, the glucuronidation pathways of fraxetin in human liver microsomes were well-characterized, and UGT1A9 was the major isoform responsible for the glucuronidations of fraxetin.